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(54)Title: DNA CAPILLARY 



An apparatus for detecting nucleic acid molecules such as target DNAs or mRNAs by using DNA probes. Specifically a DNA 
capillary consisting of a passage made of a cylindrical glass capillary (4), a number of independent probe regions formed on the inner wall of 
the passage, and various DNA probes (la, lb, lc.) different from each other and immobilized on the probe regions. Assay is made by 
supplying a sample into the capillary (4) from the injection opening (2a) and reacting the same followed by fluorometry, etc. 
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f 7 !j 4 L, T$yg ( N H 2 ) 6 £ f*] 1£ 5 CO * 

25 m\Z.ffif£1r Z> (S 1 ) 0 & It T , ^^^fi(D)fe % m £ L < 14 
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m ft B X % ft M £ & r 1~ * ^ y t° > y%\\ 7 it^tsmw.* * ^ 

t° 7 \) ^ 4 * Kl ig ffl L . rtt 5$ffi©^7 ? / I il f yt" 
y/|7^^t§ ( S 2 ) o ^ , D N A 7° n - ? l 0 £r 
H £ fb L £ 5 tt5ii(:^Lt©^^4i8 £ 88 I* L * 
5 frilz. <9 , •£ c7) g|5 # <7) -t y f y ^' £ij 7 # ft? L , T =• / S 
£r ^ ffi £ * 5 (S3) c r^-e, *ft£tf>»0ffc*ttfc:&0»«fl8 

& fla tt -r & & & <d u m t± , ^mfoftm-cDV y y ? -r &mx 
ft ffl $ ti z> > ^ * * & *t k J: yftfeomffiMft&myftzi} 
m, & tz n is > x m * m x m ^ ^ z k co m M m m & & <o & 
io tf^fe^ffi^b^So * x ^ -r t° ^ y w 4 it pi w\ f& x* fo 
<b <d x ^ ^ft t'? y m m i- at t x & it: # a at x % 5 n & 
x h n «\ ffi it <£> # ft fl» k R8.lt ^tt5o 5S \z. , ^ t t 1 7 y 

x , ^ n 5 « y ^ ^ ^ j& ii $ ^ s „ & \z. , y ^ * - ft * 
15 9 ^ttfifr^r^t t'7 y ^ 4 cifflts (S4) 0 r^-e 

riridJ:«9, ^ ti 5) Srl^t 5^^© r i: S: H 5 . y # - 

# ^ 9 , (7> - ^ T 5 / S^SS LTlS^tSg^tt^ 

# -r 5 *s ^ t* sis # £ m -r 0 ^tf 7 y w 4 ^ ii « £ n ^ y > 
*> - ft ^ 9 n s - u (D'ife &mft \^ <o t 5. j m 6 iis^ts 

( s 4 ) o '®^f, co %S n ft ? V - <n x h 5 o 

m^^x , m^u^t s ;s*tttf t-/H4iis ifcDN 

2 5 A/n-yi 0^ttf«*^lAL, y^*-^^9^3g^ 
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£-£5 ( s 5 ) o # *j , jg n , & m m m x s ^tf 

7 V >f 4rt^Sitt5/Pt^^^L^/j^, ± IE ( S 3), 
( S 4 h ( S 5 ) <Dmfe<k7 , v*x&n^Xi>£^ 0 M(C 

i-^<t(-J: | 9,!2l2(c:^i-cl:5^DNA^^t 0 ^ y ^.sn^, 

lW«iiliiW»DNA^B-^l a, lb, lc • * • 

& . & * ]} > 7 tfc id , liLtllftLfcDNA^rf t'7 U 

^SJf^tsr^-c^. ::tffi«t5 y > ^ tfc * 7t « 

§1 <£> Ig ft , fS^IKroiiB^^cdiiCTR^. 

If R fl? 3? O fi * <£> B # -a * ft <5 o * , ^c-efe/BSftsss 

Wi~§t^)^s9o I C r © i)S li , fiF^LOi^^^tiiJ: 
5 flft tft (E it f£ ffl ^ # ft 5 «fc 5 IE it tt* ft 6 0 tot, ^ ^ , 
[H] ifb ^ 1^ ® ^ ^ ^ H ^ ffi (D ^ ^ '/^ S§ t l¥ fi' ^ V ^ 0 
Jfc *J % (SI) tffl^bH5->7>* ^!) y/^Pit Lt 

ft, Wx.tfT^if/vr?;t'DtvHy^ h ^ v ? v 

*« 5 ffl^bii5, L^l, r ft ^ PS £ ft 5 <b co TM£ ft < , 
T 5 y £ £ * m ^ M f& X # 5 J; 5 ft h <o X fc ft « £n M ft 5 t 
» ft ffl t {fHitf, r 5 / ^ ^ ^ T 5 / fc = n fc» iV pi ;l> 

t> * h * is %y is 7 > m (d r % ; is v v m t ffl m -si f& X h 3 „ 

( S 2 ) T? ffl ft 6 =*r ^ 5, t ° y ^~ £lj t L X « , 4 , 5 - 

Dimethoxy — 2 — ni trobenzyl chl 
oroformate, 6— Ni troveratryl 
chloroformate^ 4— Ni trobenzyl 
chloroformate, o — Nitrobenzy 
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1 — p — n i tropheny 1 c a rbona t e ^ a* ffl 

v^^bn-5 0 L a> L , ^ ti b izm b tl Z t <V X* & ft < , 

* tz fi pT m % \z. X <9 T 5 y £ t <D ffi & tfiik ti 5 «fc 5 & # ^ 

5 (S 3) Tffl^f>H5*tt, if 3 5 0 nmilOtT'fe 

•5 as , * ^ y t° > r m ^ m z> m t& n m iz. z x , m. m & 

ffl -C # 5 „ 

10 ( s 4 ) Tjffiv^r Hi^Sg*!J y*-^^ 9{:i±, D i 

succinimidyl suberate^COhomo 
bifunctional N — hydroxysucci 
n imi dy 1 (NHS) e s t e r $ V )V — 7"^^^D i 
methyl ad ip imi date — 2 — H C L ^ <Z> h o 
15 mobifunctional imidoesters^* 

^ - 7° # as § 0 - £ fc % * H % 0tj ffl ^ V ^ iJ - # ^ ft ^ 

r ^ 5 as , m?)W*«© , &i6Siia!!i:o , r^t U^. #'J 

x. % ^ ^ — # N ^ ^- - iv m # )V ifs * i/ jv m t R Jfc i~ 6 

( S 5 ) -C ffl V> b fl § D N A -f n - -f 1 0 \Z. ft , # B# £ 
D N A <7) 5 ' 5fc «g iH T ^ ;l*fcttf t-^S^^lfct 

roiiffit^lxS. r $ ; S*fclif t-;vS©#^l±, rtr IS 

25 ©DNAyytt^f-w^ffl^-y h^fflv^^JrKifT?;: 
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t & "Br m -c h a o DNA/o-yi o m ^ 5 % £ aa ?u « N 

E cD Id #J t ;/ y ^ 4 Xt5 t«)^jStR$^5^x f«r *t <D 

5 ^-tk°^y^4(Z5^lli5^>Pt-rS (SI), (S2K (s 

3), ( S 4 ) *5 «fc ( S 5 ) W&^nir^-C^&ai&^te* 
ffiffl-t5^-tt 0 7y^WWWx ^ #U f-^ X £ f£ D N A :7° 

d - -? <D m m j- cxit^tt^tt* 

i IH fc D N A t t' 7 U ^ffl^tlt^ft ft 

io AffliP^2afcj:iFittiJiipS2b^iCT, K^^P: 

m & <d & m m t& # <d m a & & xt m m & n tz x o r r -? , 

^ f t° 7 V A 4 CO — SWlP^fjiAL, D.N A <D & & ( Tm 
15 fig ) 7)> b 1 0 ~ 1 5 jS {£ ^ a S $ -£ 5 „ & l£ % fc° 

7 v -r * «t # -r s fc * m & m v m w m & z ft o tz m , 
% at yt m £ & « -r s o r c -r fig m -r $ m & m n , mm urn 
^iiBSc^itf is r ^ t i * h y > v * y >--&mm 

L # g * t 0 K *4 CD S'J £ f£ H # i~ § 7° n ir * as % @ 

20 jHt;LfeDNAl;jsft5A^!iy>fi?-i/3 v fit £ ^ if 

*§ £ , m n * co d n a & ^ y ^ ^ if - v a >- t # s 

-e {fe ffl -r 5 t*. n t »* v sa^w^-cfcs^^^ww^^s •=& ft 
i # m & o t> cd * $. it & <d m t& \z ® i& & v < itists 

2 5 i t l£ £ V m ^ it L t CD £ V> 9 e t£ o T > ItfU LT©f 
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fan wnteiiMx* h z, 0 

•£1ts * % M m T l * © * t° 7 y -f Irffi ^ T It o fc. W 

5 , m l£ M z - M & tc £B v> y * -t * .k T & 

<7) s sa a <t i~ -s tf> a* ij * 

4*5, ± iZli L fc ^ iis #"J 1 "C fi s i^Ci^ 1 [fiJ V , D N A 

io 5:i:t)Riitfo5„ 



H % F'J 2 

- ti it s ItfDNA^ftt 1 7 y ^ £ ^ 3« £ < ®| f£ 1" S 

15 ii t /c ft n tc m m -c h % o «t t) m m \z m x. &\ it % © ^ & 

Hl:#ft^)St5:Hm^ife!), E , it # »t ic 
»LtDNA7"n^7'^^P||;@ffiftt5 r i t^iT?fc5o 

r©i20Sii^iB^©ft±DNA^fft'7 y J T Is 4 

2 4 i:#to 

20 HI 4 ( a ) £ flE ft , HI 4 ( b ) lil^blfc^SiltJb 

-5c DNA^ff t"7^rw^ 24©*^lt 77 7 ^ X tt v 

y a ^ ^ o ^ ^ e> ^ $ t fc T fiJ S WL l 6 a i _h flfl SSi 6 

b t SrSI* LfcSfi 1 6 tifeS, TISS l 6 a Itli, m 

^•f z> £ 5 ? — y (Dffifcmrt b tlX 33 *) . r tl b II ± o 

25 Tlt©DNA^tt°7!i^ 1 3 a, 13b, 13 c - • • 
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# m $ £ ti x v^ 5 0 * /-c , r ffi & & i6a t m B# {- ± ft« s l£ 

1 6 b II >[) P i 4 ^' ^ - y © i ^ o x i: l/\ HI 4 ( b ) 

ll^t j: ) t#*©DNA^f t t'7 ^ ^ 1 3 a v 13 b, 1 

3 c • • - ©- Sli, figijtiiAP 1 4 a , 14b, 1 4 c • • • 

5 <7>HT*TjS&L,#^eSUaiAP 1 4 a, 1 4b, 1 4 c • • • 



ife St-te 1 7 l o |£ £ H , AiitHAP 1 5©ITJ t*g 
£ L , rw^iffiAP 1 5 ^1 CT^Mi:Plft$^T^5„ 
MM ft A P 1 4 a , 14b, 1 4 c • • • £5 <fc I/ * i§ Hi A R 

io i 5 fiij x. n* * 9 v ~ > Ri &ij & ?ij m lx m^m&pjife 
(o & e \z m m s~ m j* l t , tf^^ir^^f^^w^^it-r 

5:iia9lfiilt5:HStil5l55.DNA^P-y 1 2 a, 
12b, 12c • • • « % l?Ff 5 i 9 !:#*«DNA^rt 
t'7Ml3a, 13b, 1 3 c • • • #f£ i& ± Kl , f@ £ 

s<tz yt % m m Ltz^m & mm^mmx % z m m & # & 

£ ffl v> r t> , SB 2 <7) H J£ 0ij -e n , SSro^ft if 7 U i:^L 

t, — ^^#toa*ff^.5^i^t)fc5o bp ■*> , d n a ^ n - 

20 7'' |1 ffi lb ffl § @ +@ ft ffl a ^ ^ ii [±5 A P 1 5 b iS 

tft^?^. * , ^tib^ii^t tti t > * m tti a p i 

* , * * t° V ^ £ij 4r # ft? -t 6 (7) ^ H \z. X 3 M % 
25 ^Dt^tltro^tfy^il^Lt-Sdtf^H^ 
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IB T *> 5 0 Wh , i§ £ <7) mftMMtt ^Wl. £ & D N A * \ t° 7 

y © _L # 13: g -f- § 0 # £ L < ft , m^mMM^&tefe^ 

MTfc^.DNA^^f 7U>fl3a, 13b, 1 3 c • • • 
(diS^L, £offi|Lf;I|C^tt s 7 y -f ^ T ^ ^ 5 ^ 

& ^ $ £ fig It T £ 3 # I£ # # * L ^ c - ti * X 75 ft ( D N 
A -f 0 „ ^ @ ffi ft £ S »fc K£ \z. n U T ¥ ft ft X ft ) & J: 
/ * « Y ^ fp] (SggfEK^*TLiS^1-S^f&i) iz. & & {z&m 
tKMa*), DNA^ftfy^Ua, 13b, 13 

10 c - L ft tf* , 7 ^ > ft (c ^ ^ m £ fi8 It -f 5 8 £ 

©ynt^C J: 15 JHl;it©DNA^t t"7 U 1 3 a, 
13 b, l 3 c • • - ©Hlffllf !;MLT70tl^l^ 
B m It ri* it $ ft 5 0 SR8Wl:J:5*t f ^ ft] <E> I5& * 
fc ^ T , ^l (DmMMT m^tzM K Z> * 7- y y° & & & - t K 

15 J: 19 , D N A Zf n - ~? 1 2 a £ @ ffi ft "f 5 „ *l»«tH, 
T fflj £ « 1 6 a ^ 3t S il tt T ft < t t> ^ '> ft. < t t> ± fl&J £ « 

1 6 b a* 3t at ig ti «\ t w s « 1 6 a & xxf ±m& & 
1 6 b \z. x <o mm £ ft z> m m m -r z> it a <o m ® # , mm 

20 m it £ ft § o f£ It # © * > D N A f f 7 !) ^ 1 3 

a , 13b, 1 3 c ♦ • • ^ M L T ¥ ft ft X # ft td £ ffi fSffi 
# fc* it # Sb L tc fir g tc: % l^w^Sf-v^y^RHJHi:, D N A 
:7° n — 7' 1 2 b©@ti{t^ffot, 2iII©DNA7°a- 

£ @ *B ft: 5 „ M(d, ^±©ftf 5rt ^) it r t J; ^ 

25 ea 4 C^f J: P^iiLTSll/:l|«DNA7°n-7*i 
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JJ, l|]*?D N AT'o - ^iit 1 2 a, 12b, 1 2 c • • • 

&^JEKi-5-ir^ttl3l55o ft *3 v ± if> t I )t 7" n t 7 |c ^ 

^ x , * dr ^ ~ y y <d m m -t x m % * m n tz. ^ d n a * * t° 
7 y a* & 5 j§ ^ , m x. # ^ ^ m m m # & ^ «t a im at © 

LT01LT £ *L £ «fc 9 , 7; dp ^ r: ^ ^ CO l^id 3£ ^ 

# D N A -t t° 7 y Sl:S45ffi^fPDNArn-^S: 

ififttts©-?, -»j £ m g <z> # ti it a* urn 5 a ^ co ,i£ m s 

10 1 Kisfl:^ IT^fl * ft « ffe K m K o 

«ritt5*^S?, ^Sft'MS<Z)«S d o 

^ x co ^ m>j ^ & m m -r 5 £ t a* *r is £ & 5 co x *r & -c *> s 0 

* ft iC jbp x. X , D N A * ^ t° 7 y & it II pgr IZ 33 ^ T , & 
lO/i^DNAyp - 7' £ |i *@ L & < X i# if (7) X # CO IS 

15 IkiJitltS, * s ± D N A # t° 7 y -Y 1 , 3 id 5£ * [W] C KS. 
^*CDNAyn-^i@ffiftt*ltf, f t t° 7 JJ -f & 

|sl £c <^ f* K L- X IrI B# IrI c m £ £ H % X $ a o 

{r: , _h fa (7) H |g ffc 7° n ± x id & X , * jg A p i 5 & 
iCtDNA^rtt°7 !) ^ 1 3 a, 13b, 1 3 c 

20 z tz m m t&nm <d 0 h , m t- , d n a 7 0 n - 7* & t* 
$s # ( ei 3 co s 5 # m ) & v ft k $c < fit ^ /t *o o m m 

l: o t il , i BlJ 111 A P 1 4 a , 14b, 1 4 c • • • h 

izm m-t z z t & m in l ^ ^tKtiaox, n 

/^feS^lf ffli^^i^ny^ s * - 3 ^ co £ m 

25 * 11 7J M \i 3 Z. t ^ m X 5 „ £ , t*iN-SrSl^i-SKJ- 
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\t > m S'J fcH A P 1 4 a , 1 4 b , 1 4 c • • • fl» & 1$ $ £ 

ISA LTiW^^ft 5 - k & ftf- ~£ t <t> *g m , ■ «• ifc £ , 5 

5 D N A * t f 7 N 1 3 , fflilC^^fti^WAf^ 

|:JDlt5 : t "C # 5 o ^ ffl 6*1 iw fi #i 1 0 /z m - 5 mm, 
$!$l ( um~500/im, ft £ /j* 5 m m ~ 1 0 0 m m , DN 
A ^ t t'7 !J <7> IH RS 1 0 /x m ~ 5 mmiSt^^Tfe^ P o 
fit, - ift > ilUt I t ^ 5 m R N A , I f; 11 m R N A 
10 «g & L c D N A (D U Wt it S © ® ffi 5 j/mti^Ct, 

<@ £ £ < LTt>iUiii<t5J: 3 4If li* i: 5 : 

» * l ^ „ *l k <t 9 , <d mm , & n <d u & it . m 

mm <d ®lw (o mnm & m n -e # 5 0 

15 DNA^ri-t 0 ^y^l3a, 13b, 1 3 c •••<£> 8J 

5>^M5t"f'5fcfeCO, $9 3 #J #P X # id & % iifj/-rl/- 
f i y f y ^, 7 * h ]) IU5iyf 

r t^siitfeS. 1 l»IHT, ¥ % fls 

iBiaftfflv^iini^^fti-o^T, H 5 co ^ — a ic 

20 ffi o t i K t 5 0 

5fe -f N ->ijay^i^-Ilg2 0|CSIftIl 9 & 5 0 0 0 
AflS^^L, ^111/^7 Mil 8 ^f^ta ( a ) o & 

sr. , y 3 >- ? 3i /n — m & 2 0 ± co ?it * - >- ^ j& z it •*? * 

2 5 t5 ( b ) „ & id , ^?-=>/§JxfcU^f^ Ml 84ffl 
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T , m it m 1 9 (O ^ y 7° V V % ft 0 ( c ) o i y f y 

^ (CI fi N 7 y it * m h y V it T > *c =- V A & 1 : 9 ft & }C 

jut -a* i fc^s^ffl ^ 5 . & t- x v * h m i 8 & i& * -r 5 

5 m -f y X J: 5 ^ & jS* ffl ^ ib n 5 e & Id , — ^ £ 

tL {£ flU 1 9 £ ffl ^ T ^ y =^^^^-5tR2 0 

v ^ * ff 9 ( e ) „ r <d m <d =c v *$■ ^ y % m t l x n . 

'14 s £ # tf> £ x y h ^ y ^ ^ ^ ^ x 7° 7 X v I; ffl fc R "7 
^ a: y ^ >- ^ ft .jf c£ # <7) « * if ^ jg ffi pj fg -C fc 6 o # 

10 id, g£ ft il l 9 £ l& * "f 3 (f)o r ot^, HM;: Rfc £ ■?* 3 
f£ T h 5 <£> T > ffl x. 7 s> 7k * ifc 8§? *S £ 5 _ 0 % ^ M tK "C 
* & L t8 m Bi -t £ t K J: 19 ft x. § c Iti;, iyf 

^tifc^I^^^-aftT, v U =: y * en ^ — ||2 0 <Z) JH HI £r 

■> y ^ yifti 2 i -cs 5 ( g ) e 

15 J£A ± CO % (- J; 19 N iPto%SW**PX«jg^T#5^, H 

, in 5 h \z Tjk 1- x v id % ytmrntevm 2 3 & &&-t.tit£, 

121 4 T ^ L fc J: 5 & fll S'J tli A P 1 4a, 1 4b, 1 4c • • • 
fc.tt/^iitUAPl 5 ^lltfcDN A^ft t c 7 !J ^ ©7 
SrJKfiJc'f-SClt^ttiJfeSo 14 a tTP^tifclS 1 6 « , g] 
20 5 h t Bft -fk 01 2 1 *V H t> in 1z is V ^ x - 1 ft 2 0 £ 
12 3 H:|SSt3o *s , 12 3©i^(:ii, fiftffi & & 
i/^S i t ^tts^5 0 i§ « f£ £ t « , 5 0 0 °C S it 5- M 

ft & h is V ^y^x^-i^2 0 t * 2 3 iZL 1 0 0 OV 

<o n be £ £p jp l t £ m m ± * m & -r z J? b t , r o ^ m * ^ 
25 ffl -r 5 /c , v- y =■ > t m b m *e <75 (5 ^ ^ l ^ >r u v 
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^7^7^f ^12 3 t LtfflV^^^^fc5 : Hit, *s 7 

^i^Stts V =>l/$x.,s — & 0 t 2 

tltU^o S2 3 Sr^l«t^9y«ilt5^ 

5? IS # ^ i&S % £ 2 3 t m$k(D is 7 > & ft 0 & ft L l/> o 

*ToTt>i:^o * ft K J: 9 * El4i?^L/t^tl5]«^»^(- 

£ -L W #U "C 5 0 ~ ^ 12 3 l:V7^&I«rtf 

ic: « % >>y 3 y^i^-|ft2 oiDiS^o^l:, ft £ K 

10 J: 5 D N A 7° o - 7* © | tl ft /j5 tl § © T\ U^ttO/n 

9 y ^rv-r t l t ffl ^ 5 ; i /js «j i § o 

rTt fizE L fc it jJO I t (J v y =2 v 9 a: - S tE 2 o m v ^ 

as , i/y nyi«i:ft^x, ^ n /> B >r ^ s/ * * # 7 * ft if 

J8 5 c: t f* ffl & & as , ^ ^ *, y = ^ $ m % m & -r 5 ^ t 

20 > .7 * ? id m ^ fc & fb m i 9 s - ft ^ ^ $ ft § - £ & 
< , ^ ft: v- y =3 v he ^ r ^ s ~r m <n m i> m m % s „ 

25 t*fe5 0 * , *irf7y^^^fia$nSlKli:*fLT, & 
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& m m it & ft o - t j: >9 . ai^i^iut^gi^fTfeti/S^T, 

^ t # , ^ co *g m . ^^©ij^^*^^it5 0 * fc , ^ < 
©K^uif ts^cb, d n a * f 7 v j & m m i t £ ft 

5 T^5fcft,«SJjttf 4 flSlJffiAP 14 a, 14b, 1 4 c • • • 
tti€iil^5K^^iA Lt v Rf S B# R5 <F> J ^ * =l - 
^ is 3 > £ V & m ¥W fcfc * & It fz & iz. , * ig ,41 A P 1 5 
a>fc-*gLT«*4&lH]J|X!&£-C#5 0 I l: * W i t igU, flfc 

# ft M £ ffl HI £ IS] # CO gfc *i £ «t <9 ftltS n t fjt "C 3 

io cot, gift lj< > n^^x nm^^mmti <DM^^'&m.^m ■ 

ft *5 , $^P^©DNA^ftt"7 Mil, ± L n si 0>J i- 
h t> ft Z> r t ft < HI * ft £ # ft o fc 7£ 1* T ^ {£ £ n # 

5 o fitit _b $ t €- n m m x \* , % co m & & <t n n n m 

15 ^i^fcot, V^-fti/ti SVMcM?i 5 ^ n &|5 £r V ^ T £i£ A £ 

wglE^*s#^Ei-5o U a» L , l^iaottt, ft A B^ co PJ R 
£G ^ 1^ C P^ R ^ 1~ 3 J: 5 t- L , aA^oiHi: I4S 
*t^^iliItJ:pi-Lt^J:v\ * if l <75 ^ % #>J -e , 

20 * t'7 y -Y 4 — CO SI ffi fb ^ ffi ffl ft *5 J; TJ* f* ^ $J ^ ffl ?ft # 

co a 4- , f ^ y ? - co «fc o ft r± w ^ m z m m 1 1 ^5 ^ , 
m<D t »i m x h % o m w s co @ is ^ «i m m m # 

* iztefcnmfemt&ft* & * in® Ltv^t^ii, is ^ -v 
f 7 y a 4 co 5fe *g ( a a ffl p §u 2 a ) 4 # 5 tt n % ti n 



WO 99/1 1754 PCT/JP98/03852 

26 

m % m ?i m m & n m t % < eg & x y v , m 

sa7Kte#y-*--30 \z.9tm (mm mm n 2 b ) *mmz& 

§ tc i-f -e i & m wl -e £ s a % o t , ^ ft, * « s «j © fa -ft 

5 t t' 7 y ^ 4 "C , tit sg it ft ft AS "C W {£ ffl % ^ iS 3t $ * 
ft fig T <z> {£ ffl * }c IWI gl co ft m m * £ # b n 5 o 

fc « -a- k tt , a a m ffl n *b 2 a ftij & ± in (c l m 9% <o £ * > 

10 "C <5 o 

* , |g 2 <£> H % #j T? H , ¥fTl:EiLfcDNA^ft t°7 
y^l3a, 13b, 13c — 88&i£*£ijfEB& 

1 7 iS fc£ L T <5 0 L^Ls^DNA^^t'^y-i' 1 3 a , 
13b, 13c • • • % Sfe It ft K SB H U , ^iib^-JW 
15 £v^;ft,<i> ( f 1 'frf+iE<£#i§tHA l !) n 1 5 U: g £ > ffli SSS ft 
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